Uttar Pradesh, one of the most populated states of India along international border of Nepal, contributes only about 3% of total forest & tree cover of the country as the major parts of the area is covered by agriculture lands and human populations. The forests are quite fragmented and facing severe anthropogenic pressure in many parts.
Introduction
The biodiversity existing on our planet earth is a precious gift of the nature. Sustainable management of biodiversity is very important because of its known and unknown implication and also due to its rapid rate of depletion in the present era (ICLEI, 2009; Cooney, 2004) . The assessment of the biodiversity is the first step towards formulating its management plans by documenting them. Such type of documentation of the plants with their phenology and economic benefits provides the basic knowledge of the plant wealth of the area which will be used in climate change assessment, sustainable uses and conservation programmes.
In India, Uttar Pradesh is one of the largest states which cover a geographical area of about 2,40,9288 km 2 (Anonymous, 2005) . Most of the land of the state is used for agricultural activities and accumulation of human population whereas only 16,583 km 2 area is covered by the forests (Anonymous, 2005) . Most of the forests of the state have been conserved by declaring them wildlife sanctuaries and national parks to protect its biodiversity. The forest of Katerniaghat declared as wildlife sanctuary in 1976 is situated in Bahraich district of Uttar Pradesh in India along the Indo-Nepal international border between 27° 41 ' -27° 56' N and 81° 48'-81° 56' E at 116 to 165 m elevations ( Figure 1 ).
Figure 1. Location Map of Katerniaghat Wildlife Sanctuary, Uttar Pradesh, India
The sanctuary covers an area of 551.64 km 2 which has been divided into six forest ranges (i.e. Katerniaghat, Nishangarah, Dharmapur, Murthia, Kakraha and Motipur). The forest of the sanctuary comes under the tropical moist deciduous forest of the Himalayan Terai-Bhabar region (Champion & Seth, 1968; Rodgers & Panwar, 1988) . The entire area of the forest has been classified into four forest types (i) Sal forest, (ii) Teak plantation, (iii) Miscellaneous forest and (iv) Savannah grassland (Behera et al., 2012) . The rivers Kaudiyala and Saryu and its tributaries flowing adjacent to the sanctuary provide alluvial soil to the area. Although, the scattered information on the plant diversity of the sanctuary area is available in different publications (Duthie, 1903; Panigrahi et al., 1969; Saini, 2005a, b; Maliya & Datt, 2010; Kumar et al., 2011; Maliya, 2011; Mishra et al., 2013) , however, a separate account exclusively on all tree species of the area including their phenology and economic values has not been dealt so far. Since trees are major constituent of the forest and play important role in ecological and climate change studies, in addition to their high economic values, the present study assess the tree diversity of entire area after critical evaluation of existing literature, examination of herbarium specimens housed at BSA, BSIP, CDRI, LWG and extensive field surveys. The phenological data and economic importance of all tree species occurring within the study area have also been provided for all species.
The main aim of the present study is to bring out a checklist of trees of the study area with their phenology, conservation status and economic importance. The checklist will provide a base line data for flora writing and diversity assessment of the area. The phenological information provided here may be used to compare the effect of climate change on the sexual behavior of the species in the future. The data provided on the conservation status will also help in the management of some of the rare and highly economically important tree species on priority basis by the forest department.
Materials and Methods

Climate
The monsoon climate is presented throughout the area. The area witnesses three distinct seasonal variations: winter (November to February), summer (April to June) and warm-rainy (July to September). The mean minimum and maximum temperature varies from 8 °C to 22 °C in January and to 27 °C to 40 °C in May -June. The annual rainfall varies from 36 to 142 mm in winter, 34 to 662 mm in summer and 1294 to 1689 mm in warm-rainy seasons (Bajpai et al., 2012a) .
Vegetation
The forest of the sanctuary comes under the tropical moist deciduous type of vegetation (Champion & Seth, 1968; Rodgers & Panwar, 1988) . The entire area is chiefly dominated by sal forest, miscellaneous forest and teak plantation (Bajpai et al., 2012b) . The savannah grasslands are also present in some pockets in the forest area (Behera et al., 2012 
Data collection and diversity assessment
During last three years from 2010 -2012 the entire study area has been thoroughly explored in different seasons to collect and document the tree diversity. The plants were randomly collected from all kinds of habitats and vegetation and prepare the herbarium specimens following standard herbarium techniques (Lawrence, 1951; Jain & Rao, 1977) . These specimens have been deposited at LWG for future record. All species have been correctly identified with the help of flora, revision and published work and compared with the earlier authentic collections housed at BSA, BSIP, CDRI and LWG. The correct nomenclature has been provided after consulting large number of recent regional and national floras, literature and different websites like GRIN, IPNI, ILDIS, The Plant list, Wikipedia etc. The phenology of the species has been recorded based on our field visits under taken in different seasons. An abundance scale has also been used to know the conservation status of the species in the area following Palmer et al. (1996) . The information related with the economic values of the trees has been collected by interviewing the local tribal persons as well as from published work from the area. All species recorded here have been provided alphabetically in table 1 along with their conservation status, family, phenology and economic values. 
Results and Discussion
The analysis of data reveals that the entire area consists of 141 tree species under 101 genera and 38 families. The family Fabaceae has been found to exhibit the highest generic and species diversity with 14 genera and 23 species (Figure 2) . Species per genus ratio has been observed maximum in Moraceae (3.2) due to the presence of higher number of species (i.e. 16) than genera (i.e. 5). Nineteen families (i.e. Burseraceae, Cannabaceae, Casurinaceae, Cornaceae, Dilleniaceae, Dipterocarpaceae, Ebenaceae, Lamiaceae, Lauraceae, Lythraceae, Moringaceae, Olacaceae, Oleaceae, Oxalidaceae, Putranjivaceae, Rhamnaceae, Simaroubaceae, Tamariacaceae and Ulmaceae) are represented by single genus out of which 14 families (i.e. Burseraceae, Cannabaceae, Casurinaceae, Cornaceae, Dipterocarpaceae, Ebenaceae, Lamiaceae, Olacaceae, Oleaceae, Oxalidaceae, Putranjivaceae, Simaroubaceae, Tamariacaceae and Ulmaceae) consist of only solitary species. The genus Ficus of Moraceae has been observed the largest genus with 11 tree species. On the abundance scale (Palmer et al., 1996) about 52 tree species have been found distributed abundantly and 21 as frequently in the sanctuary area. Due to the ornamental and other purposes about 31 trees have been grown in the fringes of the forest. In addition, about 20 trees have also been planted to fill up the open lands or as an avenue trees in the sanctuary. The eight species have been found occasionally and nine species rarely only with few individuals in the sanctuary area (Figure 3) . On an average about 11.3 ± 3.8 tree species have been observed in fruiting condition throughout the year which is considered good for the survival of faunal diversity available in the sanctuary. About 44% (i.e. 62 spp.) of the total tree species of the sanctuary have been found useful for various medicinal purposes, 35.5% (i.e. 50 spp.) for ornamental, 26.2% (i.e. 37 spp.) for timber wood, 25.5% (i.e. 36 spp.) as edible, 11.4% (i.e. 16 spp.) for firewood and 8.5% (i.e. 12 spp.) for fodder ( Figure 5 ).
Figure 5. Number of species used for different aspects
Conclusion
Almost all tree species recorded here from the sanctuary area, directly or indirectly are in the use of human beings to meet their daily needs. Therefore, there is a heavy anthropogenic pressure on the forest by local people. This may leads to the gradual decrease of the species from the natural habitats. Hence, the awareness programme regarding the importance of the plant species for the survival of human beings on the planet Earth and their sustainable uses and conservation of biodiversity among local people is the need of hour. The area also contains many plant families represented by solitary genus and solitary species and some rare species which require special attention and conservation measures to protect their gene pool in the sanctuary area.
